The equilibrium constant K for this reaction is represented by Equ. 2:
Under conditions of rapid exchange between A and AX the chemical shift of the resulting signal,
, is the weighted average of the chemical shifts of A, A , and AX, AX (Equ. 3).
The difference in chemical shift, , of the signal at any given concentration of added X, , and that of pure A is given by Equ. 4.
Combining Equ. 3 and Equ. 4 we get:
Which simplifies to:
With the maximum change in chemical shift represented as max , we get Equ. 7.
Taking the reciprocal of Equ. 6 and using Equ. 7 gives Equ. 8:
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Together with the equilibrium constant, Equ. 2, this yields a Benesi-Hildebrand type relation (Equ. 9):
Assuming that K is small, the amount of X 2 added is approximately equal to the amount of X 
We can use the same derivation as for Equation 8, except [AX] is now replaced by [B] .
Using the equilibrium constant, Equ. 11, this yields a Benesi-Hildebrand type relation (Equ. 13):
Since we are adding X 2 to A, [Y] is equal to [B] , yielding:
Rearranging to give a y = mx+b format gives:
Alternatively Equ. 14 can be modified by using the following relationship which is derived by combining Equ. 3, 4 and 7:
Solving for [B] and substituting into Equation 14 gives:
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